Energy-dependent uptake of calcium by the yeast Schizosaccharomyces pombe.
1. In resting cells of the fission yeast Schizosaccharomyces pombe, the uptake of calcium is stimulated by the addition of 90 mM glucose in the presence as in the absence of respiration and inhibited by Antimycin A in the absence of exogenous carbon source. This uptake therefore requires fermentative or respiratory metabolic energy. 2. The calcium uptake by S. pombe exhibits saturation kinetics and high affinity for calcium. At external pH 4.5, the apparent Km is 45 muM ca2+ 400 muM of other divalent cations exert competitive inhibitions of calcium uptake in the following order of affinities: Sr2+ greater than Mn2+ greater than Co2+ greater than Mg2+. Inhibition by KCl is also observed but is of non-competitive type and requires high concentrations of the order of 40 mM. 3. At 30 degrees C, the uptake rate of calcium is about 10-times higher at pH 8925 than at pH 4.0. An extrusion of 45Ca2+, the rate of which is estimated to be lower than one-fifth of the uptake, is observed in the presence of glucose when the external pH is acid. 4. At external pH 4.5, low concentrations of lanthanum chloride, ruthenium red and hexamine cobaltichloride are inhibitory for the uptake of calcium by the yeast cells. 5. In presence of Antimycin A, the uncouplers: NaN3, dinitrophenol, and concentrations of crobonylcyanide m-chlorophenylhydrazone higher than 80 muM inhibit the calcium uptake by glycolysing cells. In the presence of glucose, the K+ ionophore Dio-9 dnhances severalfold the uptake of calcium even at 2 degrees C. 6. It is concluded that S. pombe possess an active transport system for low concentrations of calcium. This transport seems to be dependent on an electric potential (negative inside) across the cellular membrane.